Mobile learning applications have been growing in demand and popularity and have become a common phenomenon in modern educational systems, especially with the implementation of mobile learning projects. This study applies the Unified Theory of Acceptance and Use Technology (UTAUT) model to examine the effects of different factors that were identified from the literature on students' acceptance of mobile learning applications in higher education. The data was collected from a 697 university students responded to an online questionnaire. SEM method was used for data analysis. The results showed that perceived information quality, perceived compatibility, perceived trust, perceived awareness, and availability of resources, self-efficacy, and perceived security are the main motivators of students' acceptance of mobile learning system, and consequently success the implementation of mobile learning projects. Results from this study provide the necessary information as to how higher education institutions can enhance students' acceptance of mobile learning system in order to support the usage of mobile technologies in learning and teaching process. These results offer important implications for mobile learning acceptance and usage.
I. INTRODUCTION
In the recent years, mobile learning system has become necessary tool for both students and instructors [1] . Mobile learning system can support quick access to learning materials and student information anytime, anywhere and anyhow; hence, creating pioneering and new opportunities for innovative learning services management and delivery [2] , [3] . Mobile learning is one of those recent technologies that came to enhance the performance of learning and teaching as one of the key tools for students and instructors. This new trend enables to provide the learning materials, activities, and university services for students in actual time by using their mobile devices such as Smartphones [4] .
Although mobile learning initiatives were a crucial step taken by many universities, provision of learning services through mobile technologies is now inevitable [5] . Yet, mobile learning implementation is still face some technical and non-technical challenges, particularly usage and The associate editor coordinating the review of this manuscript and approving it for publication was Francisco J. Garcia-Penalvo . acceptance by students [6] - [8] . Several studies [9] , [12] and [13] indicated that this problem is still exist in the adoption of mobile learning. Also, the current researchers and mobile service providers do not have clear perception about mobile learning users' needs and requirements.
In fact, students' acceptance of mobile learning is a vital step to ensure the successful implementation of mobile learning system in higher education. Thus, it is important to understand and identify the necessary factors that affect on students' acceptance of mobile learning system.
However, few efforts have actually been done in studying the adoption and acceptance of mobile learning [9] , [10] and [11] . So far, these studies have not determined all essential factors that could play an important role for students' acceptance of mobile learning. Therefore, this study attempts to fill this gap by integrating The Unified Theory of Acceptance and Use of Technology (UTAUT) with new seven external factors (Perceived Trust, Perceived Information Quality, Perceived Awareness, Availability of Resources, Perceived Compatibility, Self-Efficacy, and Perceived Security) in order to investigate the main antecedents of students' VOLUME 7, 2019 This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see http://creativecommons.org/licenses/by/4.0/ acceptance of mobile learning system in higher education context.
II. THEORETICAL BACKGROUND A. MOBILE LEARNING
Recently, several universities have made a significant transition through utilizing mobile applications to provide their services and conduct learning activities [1] . This transition has created what is known as mobile learning. Mobile learning provides several benefits for learners including the benefits represented in enhancing the delivery of learning materials; consequently, the students have the ability to get instant access on the basis of any time and any place. In addition, mobile learning applications have the ability to open up extra channels for the interaction between students and instructors [2] . Mobile learning application as a new type of Information systems, which provides several learning and administrative services such as download and upload learning materials, submit assignments, view information are offered by instructors, pay fees and etc. Hence, universities need to offer a unique services and high quality of mobile applications in order to ensure students' adoption of mobile learning application services. Mobile learning applications have emerged to serve learners and meet students' versatile requirements to satisfy them with high quality services [4] . It is clearly evidenced that mobile learning applications offer many benefits for students, instructors, employees and universities. It offers more availability and accessibility since learners have the ability to access the learning resources and information on the basis of anytime and anywhere through their Smart phones. Moreover, it permits the instructors to quickly deliver modified learning content and updated important information to the students. However, with the advent of smartphone devices and mobile applications, universities started shifting into the implementation of mobile learning applications to introduce learning services for students directly via mobile learning apps. In addition, despite the maturity of applications of mobile learning is very high in universities, the acceptance rate of mobile learning applications among students is still very low [12] . Thus, the main objective of this research is to explore the essential factors that motivate students to use and accept the mobile learning system in higher education context.
B. MOBILE LEARNING ACCEPTANCE
In Information Systems (IS) literature, acceptance of the system by users is vital to ensure the success of any system. Hence, it is important to understand and identify the necessary factors that effect on students' acceptance of mobile learning system. several studies [9] , [12] and [13] indicated that this problem is still exist in the adoption of mobile learning system, where the current researchers, mobile service providers do not have clear perception about mobile learning users' needs and requirements.
To solve this issue many researchers [6] , [8] , [10] , [14] , [15] have engaged in exploring and determining the most critical factors for the acceptance of mobile learning system through employing the traditional technology acceptance models such as TAM, UTAUT, TRA and TPB and others. For example, Almaiah et al. [6] tested empirically the TAM model by adding 8 external factors ( learning content quality, content design quality, interactivity, functionality, user-interface design, accessibility, personalization, and responsiveness) to investigate students' acceptance of mobile learning in Jordan. The study found that quality factors are positively impacted on students' acceptance of mobile learning applications. Sánchez-Prieto et al. [14] proposed a model by integrating the TAM to investigate about the factors that encourage the use of mobile learning among students. The empirical results indicated that resistance to change and attachment have significant impact on the behavioral intention to use of mobile learning applications. Aburub and Alnawas [15] used the TAM model to explore mobile learning acceptance in Jordan. They found that cognitive gratification and ease of use are the primary factors for ensuring the acceptance of mobile learning among students. While, factors like personal integrative gratification, hedonic gratification and perceived usefulness are not significant in the acceptance process of mobile learning.
Some authors have used other models, for example, Almaiah and Alismaiel [8] used the Technology Acceptance Model (TAM) with the updated DeLone and McLean's model (DL&ML) to test the effect of three types of quality factors on mobile learning applications acceptance. They indicated that quality of system, content and service had strong effect on motivating students to adopt and use mobile learning applications. Cheng [16] used TAM with IDT to predict the main factors of mobile learning acceptance in Taiwan. Researchers found that three technological factors namely compatibility, convenience and navigation has a key role on enhancing the acceptance and usage of mobile applications among students. In another study, Al-Shihi et al. [10] propose a model to investigate the main acceptance determinants of mobile learning in Oman using TAM and UTAUT. The analysis results showed that enjoyment, efficiency learning, suitability learning, social learning and flexibility learning have significant effect on mobile learning acceptance process.
Although there are several studies conducted to determine the acceptance and adoption of mobile learning, little consideration has been paid to explore the main factors that influence the acceptance of mobile learning system from students' viewpoint. Furthermore, existing literature do not have a comprehensive model about important factors for accepting the mobile learning system among university students.
C. UNIFIED THEORY OF ACCEPTANCE AND USE OF TECHNOLOGY
According to the literature, many theories and models have been developed to examine the users' acceptance of new technologies and their intention to use such technologies. For example: TAM was developed by Davis et al. [27] , and was extended to TAM2 by Venkatesh et al. [30] , and TRA was developed by Fishbein and Ajzen [28] , and was extended to TBP by [29] . Every model and theory were adopted, modified and validated by other researchers in order to bring insight and predict technology acceptance and usage [30] . Many researchers have conducted a comparative analysis between these models in order to choose the most relevant models and theories for predicting the technology acceptance [30] .
The researchers found that UTAUT has the upper explanatory power compared to other relevant models and theories in IS/IT acceptance context. According to Al-Mamary et al. [35] , the UTAUT is the most popular model in the field of technology acceptance and focus on the technology factors for the successful implementation of information systems. The same thought is reported in several studies. Sana'a [36] for example, stated that UTAUT is one of the most popular research models to predict use and acceptance of information systems and technology by users based on certain factors that can be used with it. Finally, in a meta-analysis review study conducted by Walldén et al. [37] , 69 published studies were reviewed and concluded that the UTAUT is a valid and robust model based on substantial empirical evidence in the studies.
According to many studies, UTAUT was proved to be a valid model for explaining and predicting users' acceptance behavior regarding the use of new technologies in many contexts [31] , [32] . In addition, UTAUT has received a high level of attention through the literature as compared to other models such as TRA, TBP, TAM, and TAM2 [33] . UTAUT is still considered more efficient and it has higher explanatory power as compared to other models [34] . Most researchers used UTAUT to test new technologies based on the two beliefs (performance expectancy and effort expectancy) as primary constructs for predicting the technology acceptance behavior [30] .
Therefore, the researcher selected UTAUT to develop a conceptual model for this study in order to achieve a solid base to explain why students accept or reject mobile learning system. Based on that, the UTAUT forms the theoretical foundation of the proposed research model for this study.
III. RESEARCH MODEL
As mentioned above, in order to ensure a successful implementation of mobile learning applications in higher education, factors of acceptance, usage and adoption are needed to be taking into account [17] . Assessing students' acceptance is regarded as one of the most critical issues of mobile learning system success, which may consist of several aspects including students' requirements, system features, quality of services and students' perceptions [18] . In the context of mobile learning, many researchers have identified several factors that may predict students' acceptance of mobile learning such as quality factors, technological factors and social factors.
This work developed a new research model by integrating seven external factors obtained from literature review analysis with UTAUT model. The proposed model (see Figure 1 ) aims to investigate how different external factors can play role in promoting students' acceptance and usage of mobile learning.
In the mobile learning literature, several studies found that the acceptance of mobile learning in higher education might be influenced by different factors related to information technology infrastructure, users awareness, information quality, system security, trust and computer self-efficacy [3] , [7] - [9] . The majority of previous studies have stated that information quality and learning content quality are crucial for the acceptance of mobile learning applications [6] , [8] , [15] and [16] . Cheng [16] found in his study that the effect of system characteristics on students' acceptance of mobile learning in terms of the system compatibility is very important. In another study conducted by Lee [19] , the researcher pointed out that, availability of resources (hardware and software resources) and technical support may positively influence students' mobile learning acceptance. Furthermore, some important issues related to students' awareness and self-efficacy factors were also reported to impose some influence on the acceptance and usage of mobile learning [20] . Almaiah et al. [6] found that security and trust factors significantly contribute to the success of mobile learning applications acceptance and usage.
In principle, previous studies in the literature examined the effect of several external factors on students' acceptance of mobile learning. Despite these observations, these studies do not cover all factors that may contribute to the students' acceptance of mobile learning. Hence, the results from the literature motivate this study to examine seven external factors related to perceived trust, perceived information quality, perceived awareness, availability of resources, perceived compatibility, self-efficacy, and perceived security to predict mobile learning system acceptance. In the following subsections a more detailed explanation of the research hypotheses are presented.
A. PERCEIVED COMPATIBILITY (PCM)
Perceived compatibility defined by Ramiller [38] , is the degree to which an IS/IT innovation is perceived as consistent with the needs and perceptions of potential users. Researchers [39] , [40] thought that users would accept mobile learning system when it is compatible with their needs and their online learning services. In addition, based on many studies conducted in the literature, perceived compatibility is one of the key indicators that influence the use and acceptance of IT/IS in different settings like mobile learning system [11] and m-banking system [41] . Based on current discussion, we posit that: In the context of this study, self-efficacy refers to the degree of users' technological capability to use, interact, and transact with mobile learning application based on prior knowledge, experience, and skills as they perceive it is required to do so [42] . Several studies [7] - [9] found that self-efficacy is one of the core elements in determining the acceptance of educational systems. For example, Chavoshi and Hamidi [7] stated that self-efficacy factors has a positive influence on continues intention to use of m-learning system. Almaiah [1] indicated that self-efficacy is one of the important factors that need to be considered during the implementation of mobile learning information system. According to Sabah [20] , in order to increase the students' acceptance of mobile learning, it is important to ensure students have high self-efficacy in order meet the intended function, otherwise it is hard to achieve the objective if students show low self-efficacy. Thus, this research proposes: H2: Self-efficacy will have a significant effect on mobile learning acceptance
C. PERCEIVED INFORMATION QUALITY (PIQ)
Almaiah et al., [6] noted that information quality is an important factor that needs to be considered and it is playing a vital role in the success of mobile learning systems. Based on the context of this study, information quality factor refers to the quality, accuracy, and format of learning content provided by mobile learning application. Perceived information quality is measured by a group of dimensions such as accuracy, completeness, timeliness, relevance, and efficiency of learning content [3] . Cheng [16] indicated that enhancement the learning content quality would motivate students to use and accept the mobile learning application. In the same way, Almaiah [1] revealed that information quality has positive effect on adoption of mobile information system in universities. Practically, mobile learning system has many benefits to students because of the richness of learning content and learning services provided by the mobile learning application.
H3: Perceived information quality will have a significant effect on mobile learning acceptance
Availability of resources is defined as the availability of necessary technological resources such as hardware, software and internet connection with important features such as speed, access and cost. Sarrab et al. [21] found that availability of resources is one of the most important requirements to ensure the successful implementation of mobile learning projects. Similarity, Lee [19] , pointed out that availability of resources (hardware and software resources) and technical support may positively influence students' mobile learning acceptance. Availability of resources will increase the students' beliefs to use and accept such mobile learning applications operated through mobile devices and wireless networks, which, in turn, encourages them to use mobile learning services. Therefore:
H4: Availability of resources will have a significant effect on mobile learning acceptance
Several researchers [20] , [22] confirmed that perceived awareness is a key element that motivates students to use the mobile learning system. Brahim and Mohamad [22] , found that there is strong relationship between users' awareness and acceptance of mobile learning application. In another study, Baydas and Yilmaz [23] revealed that perceived awareness has a significant relation with students' acceptance of mobile learning. Sabah [20] , indicated that when students have sufficient knowledge and awareness about the important benefits and services provided by mobile learning system, which in turn positively effect on their performance, this would motivate them to accept and use mobile learning application. Therefore, this study proposes the following: H5: perceived awareness will have a significant effect on mobile learning acceptance In relation to mobile learning studies, trust is defined as ''a user's confidence in the mobile learning system's ability to provide a reliable and efficient service'' [6] . To earn students' trust, mobile learning system should offer high quality of services with implementing it in effectively and securely way. In converse, lack of trust could lead to increased resistance to use mobile learning services. Almaiah et al. [6] found in his study that trust factor significantly contributes to the success of mobile learning acceptance and usage. Therefore, the following hypothesis is proposed:
H6: Perceived trust of the Internet will have a significant effect on mobile learning acceptance
G. PERCEIVED SECURITY (PSE)
According to Safa et al., [24] , security is still considered one of the problems and obstructions for the continued use of IS, such as mobile learning system. Therefore, universities need to ensure an efficient level of data privacy and data integrity, along with user authorization, to ensure security for all electronic transactions Almaiah and Almulhem [11] . This factor is considered a very important element for the implementation of mobile learning system to attain student's trust [25] . Perceived security is crucial to students' confidence regarding the safety of mobile learning services. Based on previous research on security in mobile learning [25] and e-learning [26] the security factor is the key contributors in improving trust among students as the authentication of online financial transaction and protection of information in mobile learning system. Thus, this study propose that perceived security has a strong effect on perceived trust. Thus, this study proposes the two following hypotheses:
H7: Perceived security will have a significant effect on trust of mobile learning H8: Perceived security will have a significant effect on mobile learning acceptance
H. PERFORMANCE EXPECTANCY (PE)
Performance Expectancy is the ''the extent to which a technology benefits the user when performing a particular activity'' [30] . The construct of performance expectancy is commonly incorporated into the UTAUT to predict behavioural intention to use ICT systems [43] . For instance, Sung et al., [44] used the UTAUT model to investigate usage in the South Korea. The results indicated that performance expectancy is linked to behavioural intention. Kaliisa et al. [45] also identified the same trend in their study. Other researchers [11] , [46] , [47] have implemented the UTAUT model, and data supports the idea that performance expectancy and behavioural intention to use are connected. Therefore, it is proposed that: H9: Performance expectancy will have a significant effect on behavioural intention to use of mobile learning
I. EFFORT EXPECTANCY (EE)
Effort expectancy is the ''level of effort a consumer thinks a specific task will require'' [43] . It is a vital construct of the UTAUT model and is used extensively to examine users' intention to use of new technology [30] . Sung et al., [44] identified that in South Korea, effort expectancy was very influential in determining the acceptance of mobile learning. Kaliisa et al. [45] , also identified that effort expectancy is related to behavioural intention to use. Many similar studies [11] , [46] , [47] apply the UTAUT, and there is evidence to support the idea that effort expectancy and behavioural intention are closely related. Therefore, the following hypotheses is proposed: H10: Effort expectancy will have a significant effect on behavioural intention to use of mobile learning 
J. SOCIAL INFLUENCE (SI)
Social influence is the ''extent that consumers feel other people think they ought to be using a specific technology'' [43] . It is the third construct included in the UTAUT model, and other studies show that it can be quite influential in promoting use. Whereas in others, the results suggest that there is no significant relationship. Kaliisa et al. [45] found social influence is an important element for mobile learning acceptance. While, Joo et al., [48] , found no strong evidence of social influence on users acceptance of mobile learning in South Kora. It is possible that the influence varies from country to country and is dependent on culture. Therefore, it is proposed that: H11: Social influence will have a significant effect on behavioural intention to use of mobile learning
K. FACILITATING CONDITIONS (FC)
FC is defined as ''a user's perception of the disposable resources and support when performing a task'' [43] . In the model of UTAUT, the impact of facilitating conditions was significant [30] . Several studies analyse the relationship between facilitating conditions and adoption of online government services. For example, Sung et al. [44] applied the UTAUT model to investigate the acceptance of mobile learning services. They revealed that facilitating conditions were beneficial to behavioural intention to adopt mobile learning system. Thus, it is proposed that: H12: Facilitating condition will have a significant effect on behavioural intention to use of mobile learning.
IV. RESEARCH METHODOLOGY A. PARTICIPANTS
In this study, the target participants were the undergraduate and postgraduate students from five public Jordanian universities namely, University of Jordan, Hashemite University, Al-Yarmouk University, Jordan of Science and Technology University and Al-Balqa' a University. The students were from different departments of Information Technology School such as Information Systems and Software Engineering, who are currently using the mobile learning system at five Jordanian universities. Thus, the participants of this study could help us to answer the questions related to the research questions and objectives, in order to obtain more detailed and understanding about the main factors that affect the acceptance of mobile learning system from their viewpoint.
B. DATA COLLECTION METHOD
In this study, a quantitative approach was employed using a questionnaire survey. The data collection was performed during the summer semester 2018/2019 by distributing self-administrated questionnaires among students in five Jordanian universities namely, University of Jordan, Hashemite University, Al-Yarmouk University, Jordan of Science and Technology University and Al-Balqa' a University. Overall, 800 questionnaires were distributed among the students. 103 questionnaires were dropped due to the large number of missing values. Accordingly, 697 questionnaires were included in the primary analysis with a response rate of 87.1%. Based on that, the sample size of this study (N = 697) is acceptable according to Hair et al. (2010), they stated the minimum sample size for quantitative research is (N = 354). Table 1 presents the participants details.
C. INSTRUMENT DEVELOPMENT
This section presents the instrument measurement items for all constructs (dependent and independent variables) of the proposed research model, which developed and adapted from previous studies on mobile learning, Information Systems (IS) and IT expert opinions. As shown in Table 2 , for example, Perceived Trust, Perceived Information Quality, Perceived Awareness, Availability of Resources, Perceived Compatibility, Self-Efficacy and Perceived Security were adapted from [7] , [21] . performance expectancy, effort expectancy, social influence and facilitation conditions were adapted from Venkatesh et al. [30] . Finally, the behavioural intention to use and actual use were adapted from Venkatesh et al. [43] All questionnaire items were pre-evaluated by three faculty members from IT School, University of Jordan, who have expertise in analysing and developing the information systems, and nine master students from the Information System and Software Engineering departments of University of Jordan who have extensive knowledge in using mobile learning applications to verify the structure, constructs, and respective measurement items of the questionnaire. The questionnaire also includes five questions that identify the demographics of participants. The questionnaire uses a five-point Likert scale ranging from 'Strongly Disagree' to 'Strongly Agree'. The five-point Likert scale is believed to be more accurate than the three-point scale [49] . 
D. PILOT STUDY
Before conducting the primary analysis, a pilot test was carried out on 42 students to test the reliability of the questionnaire items. Cronbach Alpha analysis was performed to examine the consistency of data, and the value of Cronbach Alpha should be greater than 0.7. Based on the results, the Cronbach's alpha values for all variables in this study were above 0.7 as shown in Table 3 . Hence, the data can be used for the SEM analysis.
E. EVALUATION OF THE RESEARCH MODEL
In this study, we used the SEM to test the structural relationships between 12 variables and actual use of mobile learning system. To analyse the SEM, first, we conducted reliability analysis test using Cronbach's Alpha. Then, we evaluated the validity of the measurement using convergent and discriminant validity analysis. After that, we used the Confirmatory Factor Analysis (CFA) to evaluate the model-fit indices of the research model. Finally, path analysis was used to examine the proposed hypotheses and analyse the path coefficients between the variables included in the structural model.
V. DATA ANALYSIS AND RESULTS

A. RELIABILITY ANALYSIS
In this study, the research instrument was validated before conducting the primary analysis using reliability test. Reliability analysis measures the consistency between items in the same construct using Cronbach's Alpha (α). According to Hair et al. (2010) , recommended that the value of Cronbach's Alpha should be above 0.7(α >0.7) to be classed as highly reliable. Based on the results in Table 3 , which shows that the Cronbach's Alpha values for all variables was greater than 0.7, and thus; the research instrument is considered reliable.
B. CONVERGENT VALIDITY AND DISCRIMINANT VALIDITY ANALYSIS
In this study, the validity of constructs was assessed for convergent validity and discriminant validity. For the convergent validity, the results in Table 3 show that the average variance extracted (AVE) was above 0.5. Hair et al. (2010), state that an acceptable level of variance is higher than 0.5.
For the discriminant validity analysis, the square root of AVE was taken to correlate the latent constructs. Table 4 shows that the square root of the AVE for all constructs is higher than the pairwise correlations. Therefore, the psychometric characteristics of the instrument are acceptable in terms of discriminant validity [50] .
C. PATH ANALYSIS OF THE STRUCTURAL MODEL
For analysing the proposed hypotheses in the developed model, path analysis of structural equation modelling (SEM) was used. Table 5 contains the results of the hypotheses testing. In total 13 hypotheses were tested, two endogenous variables were verified in the model (BIU and AU). Based on the study results, thirteen out of fourteen hypotheses were supported. Hence, the hypotheses (H1, H2, H3, H4, H5, H6, H7, H8, H9, H10, H12 and H13) were supported, while H11 was rejected.
The results showed that PCM has significant effect on AU (β = 0.121, p < 0.001) thus, supporting hypothesis H1. SE and PIQ factors were determined to be significant in affecting the AU (β = 0.196, p < 0.001) and (β = 0.149, p < 0.001) and this supports hypotheses H2 and H3. The results also indicated that AVR is significantly affecting the AU (β = 0.209, p < 0.001) and this result supports hypothesis H4. Furthermore, AU was significantly affected by three exogenous variables: PA (β = 0.173, p < 0.001), PT (β = 0.180 p < 0.001), and PS (β = 0.139, p < 0.001) which in turn supports hypotheses H5, H6, and H8. Also, PS was determined to be significant in affecting the PT (β = 0.217, p < 0.001) thus, supporting hypothesis H7.
The results also showed that PE, EE and FC factors have significant effect on BIU, (β = 0.307, p < 0.001), (β = 0.354 p < 0.001), and (β = 0.297, p < 0.001), respectively. Hence, this supports H9,H10 and H12. While, the effect of SI on BIU was negative (β = − 0.054 p < 0.243); hence, H11 was rejected. Finally, The effect of BIU on AU was significant (β = 0.393, p < 0.001), and thus supports H13. 
VI. DISCUSSION
Although several studies achieved important findings by identifying the most frequent factors influencing the mobile learning acceptance (e.g., service quality, enjoyment, resistance to change, self-efficacy, computer anxiety, subjective norm, culture, system quality and accessibility), in this study, it was found that other factors (perceived compatibility, perceived awareness, perceived information quality, perceived trust, availability of resources, perceived ability to use, self efficacy, perceived security, performance expectancy, effort expectancy and facilitating conditions) were significantly effect on acceptance of mobile learning. In accordance with the purpose of the study, we have reviewed and analyzed the most recent studies that already conducted for studying the acceptance of mobile learning. Accordingly, a new integrated structural model has been developed through the combined of UTAUT model with 12 factors identified in this study. The discussion of the results are presented in detail as the following:
First, based on the structural model of this study, we have examined the relationship between perceived compatibility and actual use. The results indicated that there is a significant relationship between the perceived compatibility and actual use of mobile learning system. Based on that, it can be inferred that students relate this perceived compatibility factor with the acceptance of mobile learning system. The results suggest that when the system services and characteristics reflect the students' needs and perceptions, would create high compatibility among students to use and accept mobile learning system. The compatibility between the results observed in this study and those found in the literature indicates a lack of important services and characteristics that students need by the mobile learning system. Therefore, designers, developers and policy makers at universities need to consider this suggestion by re-identifying the students' requirements and priorities before implementing the system to achieve high levels of usage and acceptance of mobile learning system among students.
Second, the results indicated that perceived awareness has significant positive effect on actual use of mobile learning system. Based on that, it can be inferred that perceived awareness factor is key element that motivates students to accept and use mobile learning system. This result suggests that when the students have sufficient awareness about the benefits of using new technologies in conducting their learning activities and enhancing their learning performance, would play an important role in motivating them to use and accept the mobile learning system. Therefore, policy-makers and instructors at universities should pay attention on this issue by conducting periodic awareness sessions as a means to motivate students to use mobile learning system, and use the social media to promote the importance of mobile learning system that offer them several benefits, they would believe that they will receive benefits by using an mobile learning system, which, in turn, motivates them to use and accept the mobile learning system. Third, the results showed that perceived information quality have significant positive effect on actual use of mobile learning system. The result suggests that when the quality of learning content and information underlying the mobile learning system is accurate, complete, timeliness, relevance, and efficiency for students' learning, the students' VOLUME 7, 2019 acceptance of mobile learning would undoubtedly increase. This result was not in agreement with the result provided by Saloum et al., [1] . They revealed that information quality had insignificant effect on actual use of e-learning system. The discrepancy between the result of this study and previous study refers to the limited quality of content and information provided by mobile learning system. Thus, designers, developers and policy-makers in the universities need to consider this issue by enhancing the quality of learning content in order to motivate students to use the mobile learning system. Furth, the results indicated that availability of resources has a strong significant effect on the actual use of mobile learning. This implies that when students find the necessary hardware, software, internet connection and technical support are available for them continuously; they would be able to implement the mobile learning effectively. Therefore, the university administration and technical support need to provide the necessary technological resources as well as need to offer professional technical staff to conduct a constant technical maintenance for mobile learning system, because sufficient access to mobile learning materials without any technical problem or delay would be significantly associated with increasing the students' acceptance of mobile learning system.
Fifth, the results showed that technological self-efficacy strongly influences actual use of mobile learning system. Interestingly, this result is unlike previous study by Bao et al. (2014) , they found that self-efficacy is not an important factor to adopt mobile learning. This result suggests that when the students have sufficient computer skills and positive attitudes towards interacting spontaneously with an mobile learning system, this would play an important role in motivating them to use the mobile learning system. Thus, the implication of these results is that universities should continuously develop their students' abilities to easily interact with recent technological tools by conducting training courses on how to use mobile learning system effectively.
Sixth, the results of this study revealed that perceived trust have significant positive effect on actual use of mobile learning system. This result implies that when the students perceive that mobile learning system have the ability to provide and implement reliable and efficient services with timely manner, this would increase the students' acceptance of mobile learning system. This result is consistent with a study conducted by Almaiah et al., [3] . They found that trust factor is an important factor for mobile learning system acceptance.
Seventh, the results indicated that the effect of perceived security on perceived trust and actual use of mobile learning system is significantly. The results suggest that when students have high confidence regarding the privacy of their data and safety their online services that are performed through mobile learning system, and ensure that their information is well protected, this would contribute in improving the students' trust, and thus, the usage rates of mobile learning system would undoubtedly increase. Therefore, this study suggest that universities need to ensure an efficient level of data privacy and data integrity, along with user authorization, to ensure security for all mobile learning services and online identity authentication.
Eight, with respect to the UTAUT model variables, the results showed that performance expectancy has a significant positive effect on the behavioral intention to use of mobile learning system. This result corresponds to the original theoretical foundation of UTAUT model [13] . This result is as expected, because when students perceive that mobile learning system is useful to them, their intention to use the mobile learning system increases. The results also indicated that performance effort has a significant positive effect on the behavioral intention to of mobile learning system. This result also supports the original hypothesis of UTAUT model [13] . When students perceive that an mobile learning interface is user-friendly, simple and easy to use, this increases the students' actual use of mobile learning system. In terms of social influence, the results were the opposite to the original hypothesis of UTAUT model [13] . The effect of social influence on behavioral intention to use of mobile learning system in this study was non-significant. This result can be explained by the relatively low use of mobile learning system among students at Jordanian universities, and there are not enough students for them to have a significant impact on their peers. Finally, the results indicated that facilitating conditions and the behavioral intention to use of mobile learning systems are closely related. This result indicates that Jordanian universities have the right plans, as they are currently investing large sums of money to improve ICT infrastructure. This result is consistent with the original hypothesis of UTAUT model [13] .
Finally, overall, the developed model in this study determined the main factors of mobile learning system acceptance that could be beneficial for higher education to ensure the successful implementation of mobile learning system. In addition, this research adds to the current literature by using an extended version of the UTAUT with adding new variables. Therefore, the findings of this research will serve as an important reference for university policy makers, designers and researchers regarding the students' priorities for the development of mobile learning system, and thereby increasing students' acceptance of mobile learning system.
A. RESEARCH IMPLICATIONS AND PRACTICES
This study provides some important practical insights into the acceptance of mobile learning system. The findings of this study offer a deeper understanding of the key factors of mobile learning acceptance in higher education. Therefore, the study findings offer useful suggestions for policymakers, designers, developers and researchers, which will enable them to get better acquainted with the most key factors of mobile learning system acceptance successfully. First, acceptance of mobile learning are not only limited to the factors related to system characteristics, culture aspects and individual factors as mentioned in the previous studies, but also include other factors such as perceived compatibility, perceived awareness, perceived information quality, perceived trust, availability of resources, perceived ability to use, self efficacy, perceived security, performance expectancy, effort expectancy and facilitating conditions. Thus, the policy-makers in the higher education need to focus on these factors that play an important role in enhancing the students' acceptance of mobile learning system which in turn affects the learning performance and students' efficiency. Second, the university technical support needs to offer the necessary hardware, software and technical support, because if the universities are continuously update the necessary technological resources, then students would be able to implement the mobile learning effectively. Third, the outcomes can guide the university policymakers to focus on increasing the awareness and knowledge of students about the benefits of mobile learning through conducting training programs on how to implement the mobile learning system. Fourth, the findings can guide the designers and developers to identify the students' requirements and priorities before implementing the system in order to avoid the frailer in the post-implementation. Fifth, students' awareness and computer skills should be developed through conducting training courses to ensure students to implement mobile learning system effectively. Finally, the empirical findings of this study could inform stakeholders in making effective decisions related to mobile learning acceptance, which mainly supporting the successful implementation of mobile learning projects in the higher education context.
VII. CONCLUSION
This study applied the UTAUT model for explaining the key factors that effect on students' acceptance of mobile learning system in higher education. As a result, the most critical factors that influence students' to accept the system were identified, and a new model has been developed as a powerful tool that assists in the acceptance process of mobile learning system.
This research adds important contributions to existing research into mobile learning acceptance through the following results. First, the results show that external factors like information quality, trust and technological self-efficacy were the most significant determiners of mobile learning system acceptance. Second, this research confirms that awareness, availability of resources and system compatibility are influential factors in the students' acceptance of mobile learning system. Third, in reference to the UTAUT model variables, the results indicate that performance expectancy, effort expectancy and facilitating conditions all contribute to the adoption of mobile learning system among students. While, social influence is not shown to be significantly important. Fourth, the effect of the perceived security on enhancing the students' trust was significant and, thus the acceptance of mobile learning system increases. This indicates that as trust increases, students are more willing to accept and use the mobile learning system. APPENDIX See Table 6 . 
